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(54) Mechanical joint, method for forming same and Item incorporating same 



(57) The invention relates to the provision of a me- 
chanical joint, a method for forming the same and items 
made incorporating the joint. The joint includes a first 
member (2) with an opening (6) which is in an initially 
sufficiently wide condition to receive therein a second 
member, insert (16) or fomier. When the same is posi- 
tioned correctly the opening is moved to a condition 



whereby the insert (16), second member or former is 
trapped In the opening (6). By this method the second 
and first members are connected either directly or via 
connection to the insert or fonner. Items including a plu- 
rality of said joints at the required locations can be made 
which are strong and sturdy and with relatively straight- 
fonward manufacturing requirements. 
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Description 



[0001] The invention to which this application relates 
is a mechanical joint which can be used in many possi- 
ble areas such as, tor example, In construction of fuml- 
ture, exhibition stands, staging and the like. 
[0002] Conventionally, when an item such as an item 
of furniture or staging is constmcted, at various inten/als 
such as at the corners of the item a series of members 
are joined together typically by welding. For example, 
the ends of an end member and side member are abut- 
ted against a leg member and welded thereto to fomn 
part of the frame construction. In other instances, the 
leg member can be provided with slots or other engage- 
ment means to allow matching engagement means In 
the end and side members to be engaged therewith but 
again, typically, some form of welding or other attach- 
ment Is also provided to ensure that the members stay 
in the correct position. The use of welding to join the 
members together means that once the item has been 
formed, finishing operations are required to reduce the 
visible impact of the join and smooth the surfaces of the 
same. However, It Is still commonly the case that the 
attachment technique used is clearly visible and this can 
detract from the aesthetic appearance of the article and. 
furthermore, can also restrict the fomn and construction 
of the articles. 

[0003] The aim of the present invention is to provide 
a mechanical joint which can be used without the need 
for visible attachment means thereby improving the aes- 
thetic appearance of the articles formed using this type 
of joint. 

[0004] In a first aspect of the Invention there Is provid- 
ed a mechanical joint for use in the construction of an 
article, said joint comprising a first member for connec- 
tion with a second member, and wherein said first mem- 
ber is provided with at least one aperture having an 
opening defined by first and second edges, said aper- 
ture provided for the reception of the second member, 
or an insert to which the second member can be at- 
tached, and to form the joint, the first and/or second edg- 
es of the opening are moved to engage the second 
member or insert within the aperture. 
[0005] In one embodiment the first member is provid- 
ed with a series of apertures fonned at spaced Intervals 
and each of said apertures Is provided for the formation 
of a mechanical joint in accordance with the invention. 
[0006] Typically the second member lies In a plane 
substantially perpendicular to the plane of the longitudi- 
nal axis of the first member. 

[0007] In one embodiment, the first member is provid- 
ed in an initial condition in an elongate fonn and the 
movement of the first and second edges of the opening 
of the aperture Is about a pivotal axis located in the ap- 
erture or adjacentthereto so that the first member, when 
the joint is formed has relatively angled first and second 
portions adjacent the joint. 

[0008] In one embodiment, the aperture is formed so 



as to extend from one side of the member across the 
majority of the member to the opposite side leaving a 
band of material at the opposite side. 
[0009] In one embodiment, the said first member in- 
5 dudes engagement means at intervals, or along the 
length thereof, to allow the engagement of a further 
component such as. for example, a table top, decking 
or the like. 

[0010] In a further aspect of the invention there is pro- 
10 vided a method of forming a mechanical joint, said meth- 
od comprising taking a first elongate member, forming 
an aperture depending from one edge of said member, 
positioning a member or Insert in the aperture and then 
moving at least one portion of the member to move first 
15 and second edges of the opening into the aperture to- 
wards one another to a degree which is sufficient to pre- 
vent the Insert or member from passing through the 
opening. 

[0011] In one embodiment the first and second edges 
20 are respectively moved so as to substantially close the 
opening and hence retain the member or insert in posi- 
tion in the aperture. In one arrangement the opening 
may be completely closed by the provision of a closing 
member and/or weld material. 
25 [0012] In one embodiment an insert is provided in the 
aperture and has upper and/or lower collars formations 
which protrude above or below the first member. In one 
form the member positioned in the aperture is a former 
and is subsequently moved out of the aperture and re- 
30 placed by an insert which can be held In position or al- 
ternatively the member is a second member which Is 
attached via the mechanical joint. In an alternative em- 
bodiment, the insert is provided in the aperture and 
when the first member is moved, as described, the insert 
35 in position so there is no need for a further Insert or mem- 
ber to be provided, 

[0013] If an insert is used, typically it is provided with 
engagement means to allow the engagement of a sec- 
ond member therewith. 
40 [0014] It will therefore be appreciated that a number 
of these mechanical joints and a number of members 
can be provided to allow the fonmation of an item. 
[0015] In one embodiment, If the item which is fonned 
is for example a table or desk or staging or a stand, the 
45 sheet material which fomis the table top or stage Is 
fonned of a particular shape and at least partially en- 
closed by at least one member in which the mechanical 
joints are to be fonned. The at least one member is pro- 
vided with engagement means for the sheet material. In 
so one embodiment, in the formation of the item, the me- 
chanical joints are formed with the sheet material in situ 
so that the at least one member is formed around the 
sheet material to take the same shape as the outline of 
the sheet material. 
55 [0016] It should also be appreciated that in some in- 
stances, and dependent on the size and form of apertu re 
in the member, the insert or second member which is to 
be located in the aperture may be of a size or diameter 
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greater than the dimensions of the member in which the 
aperture is formed so that the mechanical joint has a 
bulbous form. 

[0017] In a yet further aspect of the invention there Is 
provided a method of forming a mechanical joint, said 
method comprising taking a first elongate member, 
forming an aperture depending from one edge of said 
member, positioning a fomrier in the aperture and mov- 
ing at least one portion of the member to at least partially 
close the opening to an extent which is sufficient to pre- 
vent the former from passing through the opening. 
[0018] In one embodiment the fomner Is removed by 
sliding the same out of the aperture and replaced by an 
insert or second member which is positioned to engage 
In the opening and so engage a second member with 
the first member directly or via the insert. 
[0019] In an alternative embodiment the former is an 
Insert which is retained In position and to which the sec- 
ond member is connected or the former is the second 
member itself which is trapped in position to form the 
mechanical joint. 

[0020] In a further aspect of the invention there is pro- 
vided an item fomned from at least a first and second 
member, said item fonned by engaging the second 
member with the first member via a mechanical joint and 
characterised in that said mechanical joint is fornied with 
the first member including an opening defined therein 
for the reception of the second member or means to 
which the second member can be attached, said edges 
defining the opening moved to trap the means or second 
member in the opening and thereby fonn the Item of fur- 
niture. In one embodiment the item is fonned from a se- 
ries of selectively engaged members, at least one of 
said engagements made via a mechanical joint as here- 
in described. 

[0021 ] Specific embodiments of the invention will now 
be described with reference to the accompanying draw- 
ings, whereln:- 

Figures 1 A-H Illustrate the method used in the for- 
mation of a joint in one embodiment according to 
the invention; 

Figures 2A-B illustrate an embodiment of the joint 
with a second member attached therewith; 

Figures 3A-.G Illustrate further arrangements of lo- 
cation means for a second member; 

Figures 4A-B illustrate one use of a joint arrange- 
ment; 

Figures 5A-C Illustrate embodiments of some arti- 
cles manufactured using the joint of the current in- 
vention; 

Figures 6A -C illustrate one fomri of Insert In accord- 
ance with the invention; 



Figure 7 illustrates a further embodiment of joint In 
accordance with the invention; and 

Figure 8 illustrates a yet further embodiment of in- 
5 sert for use with the mechanical joint of the Inven- 
tion. 

[0022] Referring firstly to Figures 1 A-H, there is illus- 
trated a method of forming a joint in accordance with the 

10 cun-ent invention. There Is provided in Figure 1 A a mem- 
ber 2 which can be tubular and typically of square or 
rectangular cross-section or may alternatively be of C- 
section or any appropriate section to suit the particular 
use. The material used can also be of any particularf orm 

15 and to suit particular manufacturing requirements and/ 
or finishing appearances. There is formed In the mem- 
ber 2, which is shown In plan, an aperture 4 which has 
an opening 6 defined by first and second edges 8, 10. 
The aperture Is fonned so as to leave a band 12 of ma- 

20 terlal of the member at the edge opposite the opening 
as illustrated. 

[0023] Figure 1 B Illustrates how an insert as shown, 
fornier piece or the second member to be attached 
thereto, Is positioned in the aperture 4. In the embodi- 
es ment shown the insert has a smaller diameter than the 
width 14 of the member 2 but it should be appreciated 
that the diameter of the insert could be greater than the 
width 14 thereby fonning a bulbous joint. With the Insert 
16 In position as shown in Figure 1C, the edges 8 and 

30 10 are. in effect, wrapped around the insert 16 as is il- 
lustrated In Figure ID by the movement of the portions 
2A, 28 of the member 2, illustrated by the an^ws 20, 22 
respectively It will be seen with reference to Figures 1 D 
through to G that the continued movement of the mem- 

35 bers 2A, 28 brings the edges 8 and 1 0 into a position In 
which they are adjacent one another and in which the 
walls of the aperture 4 wrap round and take significantly 
the same fomi as the outer surface of the insert 1 6. It 
should be noted that in normal instances the shape of 

*o the aperture will be such as to allow the formation of the 
aperture when the steps illustrated in Figures 1A-G have 
been completed substantially matches the outline of the 
insert 1 6, Thus the insert 1 6 can no longer be removed 
through the opening and the mechanical joint Is fonned 

*s and Into which a second member, not shown, can be 
engaged. The Insert 16 Includes engagement means 
with which the second member engages. If required, the 
edges 8 and 1 0 can be welded together as illustrated In 
Figure 1 H to close the opening although this may not be 

>o necessary In all instances and, it wiU be appreciated that 
the position of the weld is such that it will not be readily 
viewable by onlookers to the article fonned using joints 
of this type. It will therefore be appreciated that the joint 
fonned in accordance with this invention does not re- 

» quire large scale welding or joining of components to- 
gether and therefore the visual appearance of the joint 
so fonned is greatly enhanced in comparison to conven- 
tional joints. Furthennore. there is no need to provide 
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finishing operations on the joint to improve the visual 
appearance of the same as Is the case with conventional 
joints. 

[0024] Figures 2A and B illustrate the provision of one 
embodiment of insert 1 6 as part of the mechanical joint. 
The cross sectional view in Figure 2B shows that the 
Insert has upper and lower collars 24, 26 respectively 
which lie outside of the member 2 and prevent the insert 
from slipping through the aperture 4, and an outer wall 
28 which defines an inner passage 30 which has a frus- 
toconical portion 32. To allow the engagement of a sec- 
ond member 34 with the mechanical joint in this embod- 
iment, the insert is positioned in the joint as described 
with Figures 1A-H and then the second member 34 is 
Introduced Into the insert as indicated by arrow 36 along 
with an engagement fomnation 38 which sits in the pas- 
sage 30 of the insert 16, The engagement means 38 
has an annular ring 40 which engages in an indented 
recess 42 in the second member 34 and thereby engag- 
es the second member in the insert via the engagement 
means 38 as shown. Typically, the second member can 
be a leg of a table, a desk, seat, shelving unit, staging 
or the like and In the embodiment of Figure 2A, the sec- 
ond member 34 is engaged with the insert 1 6 and pass- 
es through the joint to form a leg of a shelving system 
so that the member will be engaged with a number of 
mechanical joints at spaced intervals there-along, each 
of the mechanical joints being provided at the location 
of a shelf. 

[0025] There are a number of different arrangements 
of inserts which can be used to suit specific require- 
ments and Figures 3A to G Illustrate various embodi- 
ments. In Figure 3A, the insert is provided with a thread- 
ed passage 48 into which a screw or other threaded en- 
gagement means 50 can be entered to engage with a 
member, not shown, but protruding from the base 52 of 
the Insert. Figure 38 illustrates a split collar form of insert 
with which a member can be engaged by passing into 
the aperture 48 passing through the insert. Figure 3C 
utilises the provision of a grub screw 54 which can be 
used to engage with a second member 52 on the insert 
16. Figure 3D illustrates an arrangement whereby the 
insert 16 is provided to locate two members 60, 62 with 
respect to the mechanical joint and to each other by use 
of matching male and female engagement means 64. 
66 and collar section 68 as Illustrated. Figure 3E Illus- 
trates a similar arrangement to Figure 3D with only one 
member 62 being located and with a capped engage- 
ment portion 70 but utilising the male and female en- 
gagement means 64, 66 in a similar manner. Figures 3F 
and G illustrate similar arrangements to that of Figure 
3E. 

[0026] It will be appreciated that a number of mechan- 
ical joints will typically be required to allow the formation 
of an Item and it will also be appreciated that there are 
number of different embodiments of articles which can 
be formed using the mechanical joint as herein de- 
scribed 



[0027] Figures 4A and B illustrate one fomn wherein 
a mechanical joint is fomned from member 2A, 2B and 
the member is provided with a C section as illustrated. 
The mechanical joint in this an-angement is provided to 
5 be used to form a table or staging and a portion of the 
sheet material used to fomri the table top or stage 72 is 
illustrated wherein recessed edges 74 are provided 
which engage in the recess of the C section as illustrat- 
ed. With the leg 76 engaged in the insert 1 6 as shown 
10 in Figure 4B, it will be appreciated how a number of said 
mechanical joints at the corners of the item are used to 
allow attachment of the legs and also, in conjunction 
with the members 2. allow the engagement of the sheet 
material 72 and so form the item. 
15 [0028] Figures 5A to C illustrate alternative arrange- 
ments using mechanical joints, and Figures 5A and B 
Illustrate how relatively unusually shaped Items of furni- 
ture can be formed. Indeed. In the Figures 5A and B It 
is possible that the table top 72 can be provided in 
20 grooves along the Inner sides of the member 2 and the 
member 2 fomned around the shape of the table top with 
the joints fomned at the same time as the member is 
shaped. Figure 5C illustrates a more conventionally 
shaped table and illustrates how the table top is provid- 
es ed to be fitted into a frame formed with mechanical joints 
in accordance with the invention. 

[0029] Figures 6A-C illustrate a further embodiment 
of mechanical joint, with Figures 6B and C. illustrating 
plan views of the mechanical joint in an open position 
30 and fomned position respectively and Figure 6 A illus- 
trating the loci of the two part insert 80 formed by parts 
82, 84, with apertures 86,88 respectively. The loci dia- 
gram illustrates that the centres of the apertures 86, 88 
are offset until they are pinned together and, because 
35 of thus cannot move or rotate around each other to dis- 
engage. Thus, in use, the two parts 82, 84 are engaged 
In respective parts of the first member 90 by respective 
engagement means 92,94 and lie In the opening 96 in 
the first member . The first member 90 Is then progres- 
40 sively bent around as illustrated in Figure 6A to form the 
position shown in Figure 6C whereupon the two parts 
82, 84 of the insert 80 are located such that the aper- 
tures 86, 88 overlie one another. A pin or othef engage- 
ment means 89 can then be placed through the aperture 
45 to retain the Insert with the second member and hence 
the mechanical joint In the position shown in Figure 6C. 
[0030] Figure 7 illustrates afurlher form of mechanical 
joint, illustrating the same in a formed condition. In this 
case the first member 1 00 receives a profiled insert 1 02 
so in the open ends of the first member at the opening, prior 
to forming. The Insert has an aperture 104 and once, 
formed a further insert is provided which engages with 
the first insert when in a fomned condition to lock the 
same in the formed condition and hence form the me- 
55 chanical joint. 

[0031 ] Rgure 8 Illustrates an embodiment of one form 
of insert which is fomned from two parts 110,112, shown 
in elevation and section. The first part 110 is provided 
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to be Inserted into the second part 1 1 2 as shown via the 
plug 114 moving into the aperture 116. In this case, the 
mechanical joint can be fomned in accordance with the 
invention and an insert is fonned such as that illustrated 
In Figures 6A-C. The insert shown in Figure 8 can then 
be placed into the aperture by placing the parts 
1 1 0,11 2,from opposing sides, into the aperture and en- 
gaging the same to complete the joint. This allows the 
insert to be provided of different material and/or finishes 
and may also allow the insert to be provided with other 
engagement fomiations for other Items and the like. 



Claims 

1 . A mechanical joint for use in the construction of an 
article, said joint comprising a first member for con- 
nection with a second member, and wherein said 
first member is provided with at least one aperture 
having an opening defined by first and second edg- 
es, said aperture provided for the reception of the 
second member, or an insert to which the second 
member can be attached/ and to fonn the joint, the 
first and/or second edges of the opening are moved 
to engage the second member or insert within the 
aperture. 

2. A mechanical joint according to claim 1 character- 
ised in that the first member is provided with a se- 
ries of apertures formed at spaced Intervals and 
each of said apertures is provided for the fonnation 
of a mechanical joint In accordance with the inven- 
tion. 

3. A mechanical joint according to claim 1 character- 
ised in that the second member lies in a plane sub- 
stantially perpendicular to the plane of the longitu- 
dinal axis of the first member. 

4. A mechanical joint according to claim 1 character- 
ised in that the first member Is provided in an initial 
condition in an elongate form and the movement of 
the first and second edges of the opening of the ap- 
erture is about a pivotal axis located in the aperture 
or adjacent thereto so that the first member, when 
the joint Is fomied has relatively angled first and 
second portions at or adjacent to the formed joint. 

5. A mechanical joint according to claim 1 character- 
ised in that the aperture is fomied so as to extend 
from one side of the member substantially across 
the majority of the member to the opposite side 
leaving a band of material at the opposite side. 

6. A mechanical joint according to claim 1 character- 
ised in that an insert is provided in the aperture and 
has upper and/or lower collars fomiations which 
protrude above or below the first member. 



7. A mechanical joint according to claim character- 
ised in that In one form the second member posi- 
tioned In the aperture is afonner and Is subsequent- 
ly moved out of the aperture and replaced by an in- 

5 sert which can be held in position. 

8. A mechanical joint according to claim 1 character- 
ised in that the second member is attached to an 
insert held within the opening. 

10 

9. A method of fomriing a mechanical joint, said meth- 
od comprising taking a first elongate member, fomi- 
ing an aperture depending from one edge of said 
member, positioning a member or insert in the ap- 

^5 erture and then moving at least one portion of the 
member to move first and second edges of the 
opening towards one another to a degree which is 
sufficient to prevent the insert ormemberfrom pass- 
ing through the opening. 

20 

10. A method according to claim 9 characterised In 
that the first and second edges are respectively 
moved so as to substantially close the opening and 
hence retain the member or insert in position in the 

^5 aperture. 

11. A method according to claim 9 characterised In 
that the opening is completely closed by the provi- 
sion of a closing member and/or weld material. 

30 

12. A method of forming a mechanical joint, said meth- 
od comprising taking a first elongate member, form- 
ing an aperture depending from one edge of said 
member, positioning a former In the aperture and 

35 moving at least one portion of the member to at least 
partially close the opening to an extent which is suf- 
ficient to prevent the fomner from passing through 
the opening. 

40 i3. A ,method according to claim 12 characterised in 
that the fornier is removed by sliding the same out 
of the aperture and replaced by an insert or second 
member which is positioned to engage In the open- 
ing and so engage a second member with the first 
member directly or via the Insert. 

14. A method according to claim 12 characterised in 
that the former is an Insert which is retained In po- 
sition and to which the second member is connect- 

50 ed. 

15. A method according to claim 12 characterised In 
that the fomner Is part of the second member 
trapped In position to fomn the mechanical joint. 

55 

16. An item formed from at least a first and second 
member, said item fonned by engaging the second 
member with the first member via a mechanical joint 
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and characterised m that said mechanical joint is 
formed with the first member Including an opening 
defined therein for the reception of the second 
member or means to which the second member can 
be attached, said edges defining the opening s 
moved to trap the means or second member in the 
opening and thereby fomn the Item of furniture. 

17. An item according to claim 16 characterised in that 
the Item is formed from a series of selectively en- io 
gaged members, at least one of said engagements 
made via a mechanical joint as herein described. 
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(57) The invention relates to the provision of a me- 
chanical joint, a method for forming the same and items 
made Incorporating the joint. The joint includes a first 
member (2) with an opening (6) which is in an initially 
sufficiently wide condition to receive therein a second 
member, insert (16) orfonner. When the same is posi- 
tioned correctly the opening is moved to a condition 



whereby the insert (16), second member or former Is 
trapped in the opening (6). By this method the second 
and first members are connected either directly or via 
connection to the insert orformer. Items Including a plu- 
rality of said joints at the required locations can be made 
which are strong and sturdy and with relatively straight- 
forward manufacturing requirements. 



8 



1 




10 




FIG- 1A 



CO 

< 

in 

CD 

o 



0. 



Printed by Jouvc, 76001 PARIS (FR) (Cont. next page) 



EP1 160 465 A3 




BNSDOCID: <EP 1 160485A3^L> 



EP1 160 465 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 11 2695 



DOCUMEMTS CONSIDERED TO BE RELEVANT 



Category 



CItatton of document wHh indication, where epproprtete. 
of retevant passages 



Relevant 
to Claim 



CLASSIFICATION OF THE 
APPLtCATION (IntCLT) 



CH 689 838 A (fiROSSNIKLAUS HANS) 
15 December 1999 (1999-12-15) 

* column 4, line 25 - column 5, line 41 ♦ 

* column 7, line 11 - line 18; figures 
1A"3C,7 * 

EP 0 095 336 A (JOINT TECHNOLOGY LTD) 
30 November 1983 (1983-11-30) 

* claims 7,9; figures 1-7 * 

US 2 760 799 A (SMITH ALVA T) 
28 August 1956 (1956-08-28) 

* column 1, line 27 - column 2, line 3; 
figures 1-3 * 

US 1 288 706 A (SHANAHAN ET AL.) 
24 December 1918 (1918-12-24) 

* claim 1; figures 1-6 * 

US 6 035 516 A (PETERSEN HORST UDO) 
14 March 2000 (2000-03-14) 

* figures 2,5 * 

US 4 440 519 A (FENNEL JEAN-FRANCOIS ET 
AL) 3 April 1984 (1984-04-03) 

* column 5, line 35 - line 54 * 

* column 6, line 61 - column 7, line 11; 
figures 1-10 * 



The present search report hae been drawn up lor al claims 



1-5,7-17 



1,3,4,9, 

10,12, 

14-16 



1,3,5,6, 
9,12,15, 
16 



1,3, 
9-12,15, 
16 



F16B17/00 
F16B7/04 



TECHNICAL REUDS 
SEARCHED 0nt.Cl.7> 



13 



F16B 
F16D 



THE HAGUE 



Dote ol completion ot tha search 

18 October 2001 



Examnef 

Martin, C 



CATEGORY OF CITEO DOCUMENTS 

X : pailiculaily relevant if taken atone 

Y : paftlciitarty relevani if comtrtnad wllh another 

document or trte aame category 
A : techndootc^ tachground 
O : non-wttlan disctoBurB 
P : imomiedlate documeni 



T : theory or principle underiylng the invention 
E : earner patent document, but pubOsnad on, or 

after the fling dale 
D : document citeo (n the application 
L : document died lor ether raaaone 



A : member of the same patent family, ooireeponding 



3 



BNStXSCID: <EP ne0466A3 1 > 



EP1 160 465 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 11 2695 



This annex lists the patent family membersrelaUng to the patent documents died In the above-mentioned European search report 
The members are as contained In the European Patent C^lce EDP file on 

The European Patent Office ts In no way liable tor these parttcutars which are merely given for the purpose of information. 

18-10-2001 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
(tate 



CH 689838 



15-12-1999 CH 



689838 A5 



EP 0095336 



30-11-1983 AT 
AU 
CA 
DE 
EP 
US 



T 
A 



29165 
1489183 
1203404 Al 
3373203 01 
009B336 Al 
4631797 A 



uj For more details about this annex : see OfficiaJ Journal of t^ie Europeen Patent Office, No. 12/82 



15-12-1999 



15-09-1987 
24-11-1983 
22-04-1986 
01-10-1987 
30-11-1983 
30-12-1986 



us 


2760799 


A 


28-08-1956 


NONE 






us 


1288706 


A 




NONE 






us 


6035516 


A 


14-03-2000 


GB 


2324490 A .B 


28-10-1998 


us 


4440519 


A 


03-04-1984 


FR 


2458329 Al 


02-01-1981 










BE 


896991 A7 


07-12-1983 










CA 


1154480 Al 


27-09-1983 










US 


4512176 A 


23-04-1985 



BNSDCXSID: <EP 1ie04eSA3J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SkEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 




□/GRAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 



THIS BLAHK (uspto) 



